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To order reprints follow the "Request Permissions" link in the navigation box http://resources.bmj.com/bmj/subscribers INTRODUCTION Profound changes have occurred during the past three decades regarding the mode of delivery and perinatal outcomes, 1 including recent efforts to reduce high rates of caesarean delivery 2 while at the same time attempting to incorporate women's obstetric preferences. 3 4 The increase in rates of caesarean delivery at an institutional level is not associated with any clear overall benefit for the baby or mother but is linked with increased morbidity for both. 5 There is therefore an urgent need to provide women and care providers with information on the potential individual risk and benefits associated with caesarean delivery.
METHODS
Participating women were involved in the 2005 WHO global survey on maternal and perinatal health. 5 6 The survey explored the relation between rates of caesarean delivery and perinatal outcomes among women delivering in medical institutions from 24 geographic areas in eight randomly selected Latin American countries. A total of 410 institutions were identified, from which 123 were randomly selected for this survey using a multi-stage stratified sampling procedure; three refused to participate.
In each of the selected institutions, we studied all women admitted for delivery during a fixed period, depending on the total annual number of expected deliveries, arbitrarily defined as three months in institutions with 6000 or fewer deliveries and two months in those with more than 6000. Data collection took place from 1 September 2004 to 30 March 2005.
Data collection
Trained staff reviewed medical records of all enrolled women within a day after delivery and abstracted information during the period that the woman or newborn remained in the hospital. A nurse or midwife working in the labour or postpartum ward was responsible for data collection on a day to day basis at each institution. A hospital coordinator supervised data collection, resolving, completing, or clarifying unclear medical notes before data entry. Regional coordinators frequently visited participating hospitals and compared a random sample of medical records with their corresponding study forms for evaluation of data quality. 5 6 For each woman we collected information on demographic characteristics, risk before conception, events during pregnancy, mode of delivery, and outcomes up to hospital discharge. A manual of operations provided criteria for data abstraction for all staff. 7 The manual contained definitions of all terms used, synonyms of medical and obstetric terms, and examples of specific questions accompanied by precoded corresponding answers.
Definitions and outcomes
Caesarean deliveries were classified as elective if the operation was decided by the attending staff before the onset of labour and the woman was referred either from an antenatal clinic or a high risk ward to the delivery unit for caesarean delivery regardless of the diagnosis. Some women started labour before the elective caesarean was performed but were still considered as having elective caesarean delivery if they were delivered by caesarean. In cases of unclear timing of the indication for caesarean, women in whom labour was induced or who had spontaneous labour with anaesthesia during labour were not considered as having an elective caesarean delivery. Intrapartum caesarean delivery was when a caesarean was indicated during labour, whether labour was spontaneous or induced.
We excluded emergency caesarean delivery without labour, which denoted women referred for a caesarean before onset of labour with the diagnosis of acute severe fetal distress, severe vaginal bleeding, uterine rupture, maternal death with a living fetus, eclampsia, or any other diagnosis considered by the attending staff to require emergency elective caesarean delivery.
The perinatal outcomes were fetal death, admission to neonatal intensive care unit for seven or more days, and neonatal mortality up to hospital discharge. "Recent fetal death" included "fresh stillbirths" but excluded all "macerated stillbirths" and all inductions of labour because of fetal death. Severe maternal morbidity was evaluated with proxy events, mostly severe conditions, rather than the clinical diagnosis itself because of problems in standardising definitions. We specifically identified blood transfusion, hysterectomy, maternal admission to an intensive care unit, maternal stay in hospital for over seven days, or maternal death. We constructed a summary index before we analysed the data, taking the value of 1.0 if at least one of the above complications was reported and 0 otherwise, and used this as one of the three primary maternal outcomes. We also studied its five components independently as secondary outcomes. The second primary maternal outcome was postpartum antibiotic treatment, excluding any prophylactic regimen or continuation of prophylactic regimens. It was evaluated separately, as an indicator of maternal postpartum infections. The third maternal outcome was third and fourth degree perineal laceration or postpartum fistulae, or both.
Health institutions were classified as either private or belonging to the public health system or to the social security system (that is, hospitals associated with trade union related systems), as reported by the institutions' authorities. We constructed an index reflecting the complexity of resources available at each institution to summarise its capacity to provide obstetric care in terms of minimum essential or optional services (see www.crep.com.ar). We calculated an overall unweighted score (0-16) for all institutions. 5 We also recorded the referral status of all women. These three variables were always considered in the adjusted analysis.
All data were continuously entered during the study with a web based system (MedSciNet AB, Stockholm, Sweden) in collaboration with WHO (www.medscinet. com/who). We calculated the survey coverage by Incomplete mode of delivery data (n=78)
Emergency caesarean deliveries (n=1755)
Flow of population through study comparing the number of delivery forms completed during the study period with the total number of deliveries, as independently recorded in the hospital logbook. Maternal risk factors included variables representing marital status, age (≤16 years, ≥35 years), primary education, primigravidity, primiparity, previous caesarean delivery, stillbirth or neonatal death, previous surgery on the uterus or cervix or urinary or gynaecological fistula, and medical condition diagnosed before the current pregnancy or reported as an indication for induction of labour or caesarean delivery. Conditions diagnosed during the current pregnancy included gestational hypertension, pre-eclampsia, eclampsia, vaginal bleeding in the second half of pregnancy, genital warts (condyloma acuminata), suspected impaired fetal growth, or fetal malpresentation at term. As possible confounding factors for inclusion in the regression models we also considered whether the woman was referred, her labour induced, or she received epidural anaesthesia in labour. Gestational age at delivery was always included in the models that were fitted to neonatal outcomes.
We did not adjust for variables considered as process measures such as dystocia, failure to progress, and fetal distress. Previous low and high birth weight, although included as baseline characteristics, were also not considered in the regression models because of a substantial number of missing values.
Analysis
For each outcome variable of interest, we developed the model using generalised estimating equations, an extension of multiple logistic regression that takes into account clustering effects. 8 9 Each model included mode of delivery defined at three levels: vaginal (reference category), elective caesarean delivery, and intrapartum caesarean delivery, as well as those individual level variables listed in table 1 that were significant in univariate analyses (P<0.05). As mentioned above, gestational age was always included when we considered neonatal outcomes.
Variables that failed to show significance at the 5% level in the resulting model were then removed one by one until all remaining variables were significant.
Finally, institutional level variables were tested one by one for possible inclusion in the model. These variables were type of facility (three levels: public, social security, private), country (eight levels), and financial incentive for caesarean section (two levels). If any of these variables were significant at the 5% level, they were retained in the final models. Of main interest in these models was the estimated independent effect on outcomes of each type of caesarean delivery compared with vaginal delivery. The increased risk associated with caesarean delivery was expressed by an adjusted odds ratio with corresponding 95% confidence interval. For all models fitted, we accounted for clustering effects within facilities using procedure PROC GENMOD in SAS. The maternal and perinatal health unit of the WHO Department of Reproductive Health and Research and the Centro Rosarino de Estudios Perinatales (CREP), Rosario, Argentina, coordinated the survey. Individual informed consent was not sought (except in Brazil) as we collected data at the institutional level from medical records without identifying the individual women. Informed consent at the institutional level was obtained from the responsible authority.
RESULTS
The target patient population represented 106 546 deliveries reported in hospitals' records, yielding data on 97 095 (91% coverage). We excluded multiple births, emergency caesarean deliveries, and women with incomplete delivery data, which left 94 307 deliveries for analysis. Of these, 31 821 (33.7%) were caesarean deliveries: 58.5% intrapartum and 41.5% elective. We included all vaginal deliveries in our analysis regardless of the method of delivery-for example, spontaneous or forceps ( figure) .
For all the primary variables of interest, including caesarean delivery status, birth weight, gestational age, admission to intensive care, and neonatal and maternal mortality, the percentage of missing values was below 1%. The overall percentage of missing values among other variables exceeded 5% only for previous infant birth weight, maternal height, and weight.
Most of the hospitals included were of medium complexity; 12 had limited capacity and 11 had complex resources. Twelve hospitals were private, 86 belonged to the public health system, and 22 to the social security system. Among the 12 private institutions, only one had a low complexity index, while three of the 22 social security institutions and 25 of the 86 in the public health group had a low complexity index. In seven of the 12 private institutions (58%) there was evidence of economic incentives for caesarean delivery (for instance, hospitals that charged more to patients or senior attending staff received additional income) compared with 45% (10 hospitals) in social security institutions and only 25% (22 hospitals) in public hospitals. Specialists or residents in obstetrics and gynaecology performed 99% of caesarean deliveries and 62% of vaginal deliveries. Of all anaesthetics during labour or delivery, 95% were epidural or spinal, 80% of which were provided by anaesthesiologists.
The most commonly reported indications for elective caesarean delivery were previous caesarean delivery (44%), breech presentation (12%), pre-eclampsia (13.5%), other maternal complications (12%), and tubal ligation sterilisation (7.4%). For intrapartum caesarean delivery the most common indications were cephalopelvic disproportion (35%), fetal distress (26%), and previous caesarean delivery (32%). Table 1 presents the characteristics of the study population, including demographics and clinical, ICU=intensive care unit. *Maternal morbidity and mortality index. Presence of at least one of: blood transfusion, hysterectomy, maternal admission to intensive care unit, maternal death, or maternal stay in hospital >7 days. For maternal death the odds ratios are crude; adjusted ratios cannot be computed because there were too few events. †Adjusted for parity, any pathology previous to current pregnancy, any pathology during current pregnancy, hypertensive disorders, vaginal bleeding in second half of pregnancy, suspected intrauterine growth restriction, and other medical conditions. ‡Adjusted for gravity, any pathology previous to current pregnancy, any pathology during current pregnancy, hypertensive disorders, and other medical conditions. §Adjusted for any pathology previous to current pregnancy, hypertensive disorders, vaginal bleeding in second half of pregnancy, other medical conditions, referral status, and country. ¶Adjusted for marital status, maternal age, gravity, any pathology previous to current pregnancy, vaginal bleeding in second half of pregnancy, and referral status. **Adjusted for parity, caesarean section in previous delivery, any pathology previous to current pregnancy, any pathology during current pregnancy, hypertensive disorders, suspected intrauterine growth restriction, other medical conditions, fetal presentation, anaesthesia during labour, and country.
Maternal outcomes
† †Adjusted for parity, previous reproductive tract surgery or fistula, any pathology previous to current pregnancy, vaginal bleeding in second half of pregnancy, urinary infection, rupture of membranes before labour, fetal presentation, and type of onset of labour (induced/not induced). ‡ ‡Adjusted for maternal education pregnancy, and delivery variables. Compared with women who underwent elective caesarean delivery, those with vaginal deliveries were at higher risk in terms of sociodemographic characteristics (such as single, young age, and low education, gravidity, and primiparity), while the caesarean group had higher risk in terms of women with previous complicated pregnancies or perinatal outcomes, problems related to current pregnancy, and being referred from other institutions for delivery. We observed similar patterns for intrapartum caesarean, although the magnitude of the differences was smaller. Risk factors in women who had an elective caesarean delivery were more prevalent than in women having an intrapartum caesarean (table 1) .
In the crude analysis, the maternal morbidity and mortality index in women in the elective caesarean delivery group (5.5%) was higher than that in the intrapartum caesarean group (4.0%) and vaginal delivery (1.8%) groups. The need for antibiotic treatment after delivery was highest in the two caesarean groups, while, as expected, vaginal complications were lowest among them (table 2). Table 2 also presents the adjusted results for the relation between mode of delivery and these indicators of maternal morbidity. A woman with an elective caesarean had an adjusted odds ratio of 2.3 (95% confidence interval 1.7 to 3.1) for having at least one of the events included in the maternal morbidity and mortality index compared with a woman with vaginal delivery. Similarly, a woman with an intrapartum caesarean was more likely to experience maternal morbidity and mortality (2.0, 1.6 to 2.5) (table 2). We also independently explored each of the five conditions included in this index as secondary outcomes following the same adjustment strategy (table 2) . For all conditions, a caesarean delivery (either elective or intrapartum) was associated with a significantly higher risk than a vaginal delivery after adjustment for possible confounding variables. Compared with vaginal deliveries, the risk was three to five times higher for maternal death, four times higher for hysterectomy, †Odds ratios adjusted for gestational age and type of onset of labour (induced/not induced). ‡Odds ratios adjusted for gestational age, maternal age, caesarean section in previous delivery, any pathology during current pregnancy, hypertensive disorders, suspected intrauterine growth restriction, other medical conditions, rupture of membranes before labour, and country. §Odds ratios adjusted for gestational age, any pathology previous to current pregnancy, and country. ¶Odds ratios adjusted for gestational age, hypertensive disorders, any anaesthesia during labour, and type of facility. **Odds ratios adjusted for gestational age. and twice as high for being admitted to intensive care and hospital stay more than seven days (table 2) .
Furthermore, the odds ratio for antibiotic treatment after delivery in women who underwent a caesarean (elective or intrapartum) was four to five times that for women with vaginal delivery (both significant). As expected, both elective and intrapartum caesarean delivery had a large protective effect on the incidence of postpartum fistula or third or fourth degree perineal laceration, or both. The odds ratio was 0.10 (0.03 to 0.30) for elective caesarean and 0.07 (0.01 to 0.97) for intrapartum caesarean (table 2) .
Fetal and neonatal outcomes
In the crude analysis for fetal and neonatal outcomes, the highest rates of neonatal morbidity and mortality were seen in the elective caesarean group, but fetal death rates were similar in the three groups (table 3) . The rates of preterm delivery were 7% for vaginal deliveries, 12% for elective caesarean, and 9% for intrapartum caesarean. We then studied the association between the mode of delivery and the three primary fetal and neonatal outcomes, stratifying the analysis for fetal presentation at delivery and adjusting for possible confounding variables and gestational age at delivery (table 3) . With cephalic presentation, elective caesarean was associated with a marginally significant reduction in the risk of fetal death (0.7, 0.4 to 1.0) compared with vaginal delivery, but this effect was not observed for intrapartum caesarean. The 35 fetal deaths in the elective caesarean group were similarly distributed among women with or without any labour before the caesarean. In these 35 women, the indication for caesarean was previous caesarean in 10, pre-eclampsia in nine, and fetal indications in 11. With breech presentation, however, both types of caesarean were associated with a large reduction in risk of intrapartum fetal death compared with vaginal delivery (table 3) .
We also explored the relation between caesarean delivery and stay in the neonatal intensive care unit for seven or more days (as proxy for severe neonatal morbidity). With cephalic presentation, after adjustment for possible confounding variables and gestational age, both elective and intrapartum caesarean delivery were associated with almost double the risk of admission to a neonatal intensive care unit for seven or more days (table 4) . With breech presentation, however, elective and intrapartum caesarean delivery were not independently associated with significantly higher risk (table 3) .
We explored similar relations for neonatal mortality up to hospital discharge, again according to fetal presentation and with adjustment for several possible confounders and gestational age. With cephalic presentation, intrapartum caesarean was associated with twice the risk of neonatal death. A similar but smaller effect (1.7, 1.3 to 2.2) was observed for elective caesarean delivery. With breech presentation, however, both types of caesarean were associated with lower neonatal mortality up to hospital discharge, although the odds ratios were not significant (table 3) .
Despite all these extensive statistical adjustments, the observed effect of caesarean delivery on neonatal outcome with cephalic presentation might be confounded by the indication for the caesarean delivery, particularly for intrapartum caesarean delivery. We therefore conducted a sensitivity analysis excluding all caesareans with the indication of "intrapartum fetal distress" and again adjusted for gestational age and other confounding variables. The negative effect of caesarean delivery on neonatal morbidity with cephalic presentation remained after we excluded all cases of "fetal distress" as the indication for caesarean. For neonatal mortality up to hospital discharge, however, the association with intrapartum caesarean delivery was no longer significant (table 4) . Exclusion from the vaginal delivery group of all inductions of labour associated with fetal distress did not change these results.
We further explored the lack of labour before surgery as a possible mechanism for the consistent negative effect of elective caesarean delivery. For this purpose, we studied only women who had an indication for elective caesarean delivery but stratified them according to whether or not they had spontaneous initiation of labour before the caesarean was actually performed and compared them with those who did not have spontaneous labour. Among the 11 229 women with elective caesarean delivery and fetuses in cephalic presentation for whom we have information about initiation of labour, 1652 women (15.0%) experienced spontaneous initiation of labour before the surgery. We compared these two subgroups with women who had spontaneous initiation of labour and vaginal delivery in cephalic presentation (as the reference group) adjusted, as before, for gestational age at delivery and the identified possible confounding variables. We restricted this analysis to those in cephalic presentation because of the protective effect of caesarean delivery for neonatal outcomes among breech presentations (table 5) . Elective caesarean delivery without labour was associated with an increased risk for admission to a neonatal intensive care unit for seven or more days (adjusted odds ratio 2.2, 1.8 to 2.7) and for neonatal mortality (1.8, 1.4 to 2.3), both higher than the corresponding observed increased risk for elective caesarean delivery with labour before surgery (odds ratio 1.4, 0.6 to 3.4) for neonatal mortality and for admission to neonatal intensive care (adjusted odds ratio 1.4, 1.0 to 2.0) (table 5). These odds ratios were adjusted for possible confounding variables and gestational age at delivery. Exclusion of caesarean deliveries associated with fetal distress, as in the previous analysis, did not modify these associations. The adjusted odds ratio for elective caesarean with labour was significantly lower for admission to a neonatal intensive care unit for seven or more days than the adjusted odds ratio for caesarean delivery but no labour before surgery (P<0.05).
Furthermore, we stratified women with spontaneous labour before their elective caesarean according to whether or not their membranes were ruptured before labour and focused on admission to neonatal intensive care for seven or more days as the primary neonatal outcome because there were too few neonatal deaths in these subgroups. The risk of admission was still higher for those with spontaneous labour but without rupture of membranes (1.5, 1.1 to 2.2) but was no longer present with both spontaneous labour and rupture of membranes (0.9, 0.3 to 3.1) before an elective caesarean.
Intended method of delivery All previous analyses were based on the concept of "actual" mode of delivery. A complementary evaluation included the concept of "intended" mode of delivery-that is, women who may have had the "choice" (clinically or circumstantially) of attempting a vaginal delivery compared with women who intended or needed to have an elective caesarean. To explore this alternative, we compared all women with elective (intended) caesareans with all women who "intended" a vaginal delivery, even if some of them eventually delivered by intrapartum caesarean.
Women with intended caesarean remained at higher risk for morbidity and mortality as well as for antibiotic treatment after delivery compared with women with intended vaginal delivery (1.7, 1.3 to 2.2, for maternal morbidity index and 2.8, 2.0 to 4.0, for antibiotic treatment after delivery). We observed a similar pattern for the individual components of the index as presented in table 2. For the fetal and neonatal outcomes with cephalic presentations, the patterns observed in the previous analysis also remained: for intended caesarean compared with intended vaginal delivery, after adjusting for possible confounding variables we observed a reduction in risk of fetal death (0.6, 0.4 to 0.9) but an increased risk for admission to neonatal intensive care for seven or more days (1.6, 1.4 to 1.8) and for neonatal mortality up to hospital discharge (1.3, 1.0 to 1.8). There was no differential risk for intended caesarean delivery versus intended vaginal delivery for fetuses in breech presentation.
DISCUSSION
Women undergoing caesarean deliveries, either intrapartum or elective, independent of demographic and clinical characteristics or experience of pregnancy had double the risk for severe maternal morbidity and mortality (including death, hysterectomy, blood transfusion, and admission to intensive care) and up to five times the risk of a postpartum infection compared with women undergoing vaginal delivery. Though caesarean delivery carries almost no risk of severe vaginal complications and a slightly reduced risk of intrapartum fetal death, in cephalic presentation it is significantly associated with an increased risk of severe neonatal morbidity and mortality, independent of fetal distress and gestational age. With breech presentation, caesarean delivery substantially reduces the risk to the baby with cephalic presentation. Labour and rupture of membranes before spontaneous labour before an elective caesarean delivery also reduced the risk associated with this mode of delivery.
Limitations of our study There were inevitable difficulties in working with a large number of health institutions, staff, medical protocols, and records formats, as well as a fairly limited standardisation of diagnoses and indications for caesarean delivery, which could have produced some misclassification between elective and intrapartum caesarean. To minimise these, we restricted outcomes to severe morbidity and mortality and abstracted data immediately after delivery with the opportunity to review unclear or incomplete records directly with the attending medical staff. Nevertheless, a few inconsistencies remained in the dataset, such as women reported as having fistula or perineal laceration after a caesarean delivery, as well as some conflicts in the diagnosis of antepartum and intrapartum fetal death. We therefore recommend caution in the interpretation of the results concerning fetal death.
We focused on hospitals with high rates of caesarean delivery (median 34%) in the context of a wide range of care providers, antenatal care systems, and sociocultural circumstances within a particular geographic region. Overall perinatal mortality was low, similar to that from developed countries. Therefore our observations may not be relevant to institutions with lower rates of caesarean sections or to other regions of the world.
Finally, we have considered maternal morbidity and mortality only up to the time of women's hospital discharge. Some women could have had complications after discharge. This could be relevant among women after vaginal deliveries as they tend to be discharged earlier, possibly leading to an exaggeration of the risks after caesarean.
Although we adjusted for several potential confounding variables, it is possible that other factors related to the indication for caesarean, for which we did not have data, or the lack of adjustment for variables reflecting management style or subjective diagnoses-for example, failure to progress or fetal distress-could have biased the magnitude of the observed negative association. This is an important concern in studies of this nature. On the one hand, women undergoing caesarean delivery had a higher clinical risk for negative outcomes of pregnancy, but on the other hand they had lower risk of pregnancy based on their sociodemographic characteristics. It could therefore be argued that considering the clinical risk in the two caesarean groups, this was the best delivery strategy and the observed negative neonatal outcomes would have been more prevalent had the caesarean delivery not been performed (indication bias).
Nevertheless, we believe that our extensive statistical adjustments and the consistency of results for the two types of caesarean delivery preclude such a major shift in the direction of the observed effect. A comparison of crude and adjusted odds ratios also showed that while adjustment was effective in reducing the magnitude of the crude association it remained significant even for rare events such as death. We also consider that it is unlikely that 34% observed in this study population, similar to the proportion seen in other well educated populations 10 will have medical indications for a caesarean. In addition, our large sample allowed us to exclude emergency caesarean deliveries and perform sensitivity analyses excluding cases of "fetal distress" as an indication for delivery. Results remained mostly unchanged. Moreover, similar data have recently been reported from a low risk primiparous population in Massachusetts, United States, at a similar time period. 11 In the US report women with "intended" caesarean delivery had double the risk for maternal readmission to hospital during the first 30 days after delivery (mostly because of wound complications and infections) than women with "intended" vaginal delivery. The magnitude of this effect is similar to that observed by us for early severe maternal morbidity in a different population and under different clinical conditions.
We confirmed the protective effect of caesarean delivery with breech presentation, similar to that seen in a multicentre randomised trial. 12 It is clear that these babies, regardless of gestational age, should be delivered by planned caesarean. Considering that breech presentations at term represent close to 4% of all pregnancies, an active strategy using, for example, external cephalic version could help to reduce the rate of primary caesarean deliveries.
We observed an increase in neonatal morbidity and mortality associated with both elective and intrapartum caesarean delivery with cephalic presentation, which remained significant after adjustment for several confounding variables including previous caesarean delivery and gestational age at delivery. Sensitivity analyses excluding cases with "fetal distress" also did not change the results. Indeed the magnitude of the effect observed was almost the same as the recently reported results from the US. In the US study, primary caesarean deliveries with "no indicated risk" were significantly associated with neonatal mortality (2.0, 1.6 to 2.6), thus supporting the concept that caesarean delivery has a true biological effect. 13 Which factors can explain such a negative effect with cephalic presentation? By reducing fetal death (even slightly), caesarean delivery might increase the pool of sick babies, thus transferring deaths from the fetal to the neonatal period. Furthermore, in our population, there was a relatively low rate of forceps deliveries. A proportion of fetuses with intrapartum distress during the second stage of labour might have been delivered by caesarean rather than vaginally, potentially increasing the number of neonatal complications in the caesarean delivery group. Nevertheless, exclusion of all caesareans associated with fetal distress did not change the observed increased risk.
Elective caesarean delivery could increase neonatal morbidity and mortality because lack of labour affects the physiological process for initiation of respiration. Caesarean delivery is known to be associated with respiratory distress syndrome and transient tachypnoea possibly mediated by the lower release of catecholamine and prostaglandins, as well as the lack of the mechanical compression of the lungs during labour needed to facilitate postnatal lung adaptation. The reduced risk we have described among elective caesarean deliveries in women who underwent labour and ruptured their membranes before surgery tends to support this suggestion.
Implications of results
Three main paths could lead to the decision to perform a primary caesarean delivery in cephalic presentation. The first consists of severe emergency complications for which the operation is mandatory. As a second path, caesarean delivery might be used to prevent possible perinatal complications based on intrapartum screening methods, usually electronic fetal monitoring or some clinical parameters. These methods are known to have high false positive rates. We believe that far more research must be conducted into new techniques for intrapartum fetal monitoring based on present day technology. Unfortunately, recent attempts to reduce the numbers of caesareans by adding fetal pulse oximetry have not been successful.
14 Finally, some caesareans are related to a range of social-culturaleconomical-legal factors, including women's demand, 15 without a clear clinical indication. Our data strongly suggest that with cephalic presentation the surgical procedure itself is independently associated with increased maternal and neonatal morbidity and mortality in a wide range of medical practices and sociocultural settings. On the positive side, there is a clear short term protective effect for vaginal complications that could eventually reduce long term consequences, although this remains to be confirmed. [16] [17] [18] Our results can be used by providers of obstetric care and women and their families during the decision making process regarding mode of delivery in the absence of a life threatening clinical situation. There is a clear demand for such information, 19 and guidance is expected from medical personnel. 20 Interpreted in conjunction with our previous report, which focused on factors at the institutional level, 5 we conclude that any net benefit from the liberal use of caesarean delivery on maternal and neonatal outcomes, at the institutional or individual level, remains to be demonstrated, with the exception of fewer severe vaginal complications after delivery and better fetal outcomes among breech presentations. Caesarean delivery also costs considerably more. 11 The need for a randomised controlled trial comparing planned caesarean delivery for all women versus vaginal delivery 21 remains unclear based on our results from the analysis of "intended" mode of delivery.
